Abstract. Two conjugated polymers comprised of fluorene and benzene and linked by vinylene bonds have been synthesized via Heck reaction. The obtained polymers were characterized by NMR, UV, fluorescent spectroscopy, GPC and thermal analysis. Both of the polymers are fluorescent and show fluorescence quenching sensitivity towards nitro-substituted compound, indicating that they have the potential to be used as sensing materials for chemical vapour.
Introduction
A chemosensor is a molecular system for which the physicochemical properties change upon interaction with a chemical species in such a way as to produce a detectable signal [1] . The construction of a useful molecular-based sensory material generally requires a reversible recognition element and a reporter, so that the changes in color, emission, or even the redox potential are reflected to a certain recognition event. In the past few years, a large number of chemosensors have been devised for the detection of 2, 4, 6-trinitrotoluene (TNT) and 2, 4-dinitrotoluene (2, 4-DNT) [2, 3] . Among them, the conjugated polymer-based chemosensors have attracted considerable attention because they offer a myriad of opportunities to couple analyte receptor interactions, as well as nonspecific interactions, into an observed response. In comparison with the conventional molecularbased fluorescent chemosensors, conjugated polymer-based chemosensors have shown enhanced sensitivity through the sensory signal amplification [4] . This concept was first established by Swager et al., through a supposed theory that the receptors are interconnecting as a molecular wire, in which the energy migration may occur along the polymer backbone upon the excitations due to the conductivity of the backbone [5] . Consequently, the poly-receptor system produces a response larger than that afforded by a small interaction in an analogous small mono-receptor system [6] .
In this paper, we present the synthesis of two conjugated polymers, basically composed of benzene and fluorene moieties and alternatively linked by vinylene bonds, and their application in detection of o-nitrotoluene(o-NT). The polymers were characterized by NMR, UV, fluorescence spectroscopy, GPC and thermal analysis. The polymers exhibited strong luminescence quenching sensitivity towards the quencher o-nitrotoluene(o-NT) in CHCl 3 .
Experimental

Physical Measurements
All the compounds were characterized by 1 H NMR spectra using a Bruker AVANCE 400 spectrometer 1 To whom any correspondence should be addressed. with chloroform-d as the solvent and tetramethylsilane as the internal standard. Thermogravimetric analyses (TGA) of the synthesized polymers were conducted on a Nicolet 5700 thermogravimetric analyzer under a heating rate of 10 o C/min and a nitrogen flow rate of 80 mL/min. GPC analysis was conducted on a Waters 2696 separation module equipped with a Waters 410 differential refractometer HPLC system and Waters Styragel HR 4E columns using polystyrene as standard and THF as eluant. The absorption and fluorescence spectrum of polymer solution were obtained on UV-VIS-NIR Fluoresce Spectrophotometer.
Synthesis
Materials
All the chemicals used here were purchased from Sigma-Aldrich and used without further purification.
Synthesis of polymers
Scheme1. Synthesis route of polymers Scheme1 shows the synthesis route of the two polymers. Monomer 1, 2 and 3 were synthesized according to the procedure published [7, 8] . The synthesis of polymer F8B8-PPV and FBG8-PPV is described in the following.
Synthesis of poly (9,9-dioctylfluorene-alt-2,5-dioctoxyphenylenevinylene) F8B8-PPV
A mixture of 9, 9-octyl-2, 7-dibromofluorene 2(137mg, 0.25mmol) and 2,5-dioctoxyl-1,4-divinylbenzne 1 (96.5mg, 0.25mmol) was dissolved in 4.0ml of DMF. Pd(OAc) 2 (1.8mg), triphenylphosphine (14.5mg) and Et 3 N (0.5ml) were added to the above mixture. The mixture was stirred and heated to 90 o C for 48h under N 2 and then cooled down to room temperature. The crude product was precipitate in the solution of 200 ml methanol and 20ml HCl (2mol/l) three times to get brown yellow solid F8B8-PPV (68% in yield).
Poly{9,9-bis[3,5-bis(benzyloxy)benzyl]fluorenyl)-alt-2,5-dioctoxyphenylenevinylene} FGB8-PPV was synthesized in the same method as F8B8-PPV. 
Results and Discussion
3.1 GPC and TGA analysis GPC and TGA results are shown in table1. It is obvious that monomers with aromatic branched-chain disturbed the polymerization and made the molecular weight of the polymer to be smaller (as seen for FGB8-PPV). Thermal stability of the two polymers in nitrogen was evaluated using TGA. The polymers showed the fastest thermal decomposition temperature at 385. a Weight-average molecular weights determined by GPC using polystyrene standards in THF. b Decomposition temperature, determined by TGA in nitrogen, based on the fastest thermal decomposition temperature. The UV-vis absorption and fluorescence spectra of F8B8-PPV and FGB8-PPV in chloroform are showed in figure 1 . The two polymers showed strong UV-vis absorption in the range of 300-500nm.The maximum absorption of F8B8-PPV and FGB8-PPV is at 408nm and 425nm, respectively. The absorption peaks at 320-340 nm can be attributed to p-electron transition, no influence on the effective conjugation of the polymer. Both of the polymers showed strong emission at 491 nm, even if the polymer solutions are exposed to sun light and at low concentration. Figure3 shows the comparison of fluorescence quenching properties of F8B8-PPV and FGB8-PPV with o-NT. F8B8-PPV shows a relatively more rapid quenching than FGB8-PPV. This may be attributed to the strong polar interaction between the electron donor (F8B8-PPV) and the electron acceptor (o-NT). Another possible reason is related to the good conjugation of fluorine and benzene in the backbone of F8B8-PPV. As compared to F8B8-PPV, the fluorescence quenching ability of FGB8-PPV is weaker because of the G1 group which has strong electron-withdrawing and shielding action, weakening and interfering the interaction between FGB8-PPV and o-NT. 
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